Aquatic plants are being used successfully for the accumulation of trace elements in natural and constructed wetlands. Four aquatic plants were examined for their ability to remove heavy metals from contaminated water. In our study, bioaccumulation abilities of Lemna, Apium, Ceratophyllum and Groenlandia species were found. As for the results, different rates of Ni were removed mostly by Groenlandia on the 6th day correlated with time and concentration. The BCF rates for Ni are found in the concentration values ranging from 576 to 1867 mg g -1 for Lemna trisulca, 587-1116 mg g -1
Introduction
Some plants may be used for accumulation in the remediation process, which makes it possible to remove several pollutants, including heavy metals from soil and water [1] . This ability is harnessed to remove toxic heavy metals and trace elements from contaminated soils and waters in a process referred to as remediation [2] . Aquatic plants Lemna trisulca, Ceratophyllum submersum, Groenlandia densa and Apium nodiflorum have been exposed to biocontrate heavy metals such as Fe and Cu up to 78 times their concentration in the water [3] . The accumulation of some other heavy metals and trace elements (Cu, Cd and Zn) by several species of aquatic plants are demonstrated in this study. Duckweed exhibited some symptoms of toxicity at higher levels of element supply (except for Cr), the toxicity effects of the trace elements on plant in descending order of damage were Cu > Se > Pb > Cd > Ni > Cr [4] [5] [6] .
Not all aquatic plants are equally effective in removing heavy metals. Based on earlier reports, plants such as Phragmites canadensis, Groenlandia densa, Ceratophyllum demersum, Bacopa monnieri, have been found suitable for the removal of different metals [7] [8] [9] [10] [11] [12] . Several research groups have developed many wastewater treatment systems using diverse plant groups. Among all aquatic plant species that were tested for Ni accumulation, Azolla, water hyacinth and Salvinia proved to be the best at a Ni concentration of 1601 g kg -1 [13] , while Azolla and Salvinia accumulated 9 and 6.3 g kg -1 Ni, respectively and were recommended to be used as indicators of Ni pollution [14] [15] [16] .
In the light of the studies carried out with aquatic plants, which grew in tropical and subtropical regions, our studies aim to find out the accumulation of Ni by several aquatic plants, such as Lemna trisulca, Ceratophyllum submersum, Groenlandia densa and Apium nodiflorum.
Materials and methods
Lemna trisulca, Apium nodiflorum, Groenlandia densa and Ceratophyllum submersum were collected from the Lake
